Intermittent intestinal bleeding persisted in a 77-year-old male, who had undergone grafting for abdominal aortic aneurysm. Each attack lasted for a few weeks and spontaneously resolved. Only a minute abnormality was found in the third portion of the duodenum; barium studies showed a segmental narrowing, but endoscopy disclosed only a small erosion in that portion. Massive and fatal gastrointestinal hemorrhage broke out 6 months after the onset of bleeding. Autopsy revealed an adhesion area with a small fistula formation between the duodenumand aorta. Evenslight endoscopic findings should be considered suggestive of aortoenteric fistula in patients after aortic surgery.
Introduction
Fistula formation between the aorta and the alimentary tract is one of the causes of gastrointestinal bleeding, and without successful surgical treatment the prognosis is very poor (1, 2). It is classified into primary and secondary types. The primary type is very rare and usually occurs following spontaneous rupture of an abdominal aortic aneurysm into the intestinal tract. The secondary type generally occurs as a complication of abdominal aortic aneurysmrepairs, and has accounted for the greater part of aortoenteric fistula with the current increase in aortic surgery. Secondary aortoenteric fistula develops at any time after aortic reconstructive surgery and the incidence has been reported to be from less than 1% to 4%. Due to the anatomical proximity, the majority involve the duodenumwith the proximal suture line of an aortic prosthesis. Although most patients have premonitory bleeding episodes before catastrophic massive hemorrhage, diagnosis has rarely been made before laparotomy or autopsy. We report a case of secondary aortoduodenal fistula, in whomevery diagnostic approach hardly detected the bleeding site in his lifetime. Retrospectively, endoscopic findings, though only slightly abnormal, could provide a diagnostic clue in this case.
Case Report
A 77-year-old male was admitted in June 1995, because of exertional dyspnea due to lung emphysema.His past history included aortofemoral graft insertion for abdominal aortic aneurysm 1 0 years before, myocardial infarction 9 years before, and graft insertion for thoracic aortic aneurysm one year before. On physical examination, he was 163 cm tall and weighed 64 kg. His temperature was 36.3°C, pulse 80, and blood pressure 142/82 mmHg. A postoperative scar was noted on the anterior midline from the upper chest to lower abdomen.Superficial lymph nodes werenot palpable. The respiratory and heart sounds were normal. The liver and spleen were not felt, and there was no palpable abdominal mass, tenderness, or bruit. Laboratory tests (Table 1) were within normal limits except for moderate elevations of fibrin degradation products-D dimer, y-glutamyl transpeptidase, and total cholesterol. The patient was treated with theophylline, and after a 4-month hospital stay, the respiratory symptoms subsided. In
October 1995, when discharge was due, he suddenly developed an attack ofmelena with dark reddish and paste-like appearance once to three times a day. The hemorrhage stopped spontaneously after lasting for about a wecLc;milar melena attacks recurred intermittently afterwards (Fig. 1 ) . During the episodes of intestinal bleeding, the patient did not complain of abdominal pain, and, though with support of frequent blood transfusions, he was not complicated with hypovolemic shock until the last and fatal hemorrhage. Repeated fiberoptic endoscopic examinations failed to detect the origin of the melena attacks in the esophagus and stomach as well as inthe distal ileum, colon andrectum. Barium studies of the small intestine were normal except for a segmental narrowing in the third portion of the duodenum ( Fig. 2A) . Fiberscopy of the duodenumandjejunum, using a fiberscope of Olympus SIF Type 10 on January 25 in 1996, disclosed only a small erosion without any abnormalities in the surrounding mucosa (Fig. 2B) . Precontrast abdominal computed tomography showed a stone in the gall bladder, but there was no abnormal mass, lymph node swelling, pseudoaneurysm formation of the aorta, or perigraft ectopic gas collection. Examinations with a contrast mediumwere not performed due to the patient's allergy to iodine.
The origin of the bleeding thus remained unclear.
Chronic Melena by Aortoduodenal Fistula Aortoduodenal fistula was considered a probable diagnosis based on his past history of abdominal aortic reconstruction together with the radiological and endoscopic findings of the duodenum, but surgical treatment was deterred because of his poor cardiac function. In May1996, the patient suddenly vomited large quantities of bright-red blood and had a bout of severe melena. He fell into hyovolemic shock and died soon afterw ard. At autopsy, the entire gastrointestinal tract was filled with blood, and the aorta showedsevere atherosclerosis. Anadhesion area was found between the third portion of the duodenum and the abdominal aorta at the proximal aortic suture line of the graft. A round depression filled with blood coagula, about 5 mm in diameter, was present on the aortic inner surface of the adhesion area (Fig. 3A) , while the mucosal surface of the duodenum had a circular erosion, 2 mmin diameter (Fig. 3B) . A small fistulous communicationwas confirmed between the two lesions. Becausethere were no other abnormalities in the gastrointestinal tract, the origin of the bleeding was ascribed to secondary aortoduodenal fistula. Histological study of the adhesion area disclosed severe atherosclerotic change with superficial thrombus formation in the aorta (Fig. 4A) , and in the duodenuma thickening of the submucosa and destruction of the muscular layer (Fig. 4B) .
Discussion
Aortoenteric fistula is one of the serious complications of aortic reconstructive surgery. The exact pathogenesis is unknownbut two mechanisms are proposed. One is a vibratory pressure of the aortic graft to the bowel wall, and the other is a bacterial infection of the prosthesis (1, 2). The present case did not show the signs of infection such as fever and leukocytosis through the entire clinical course, and postmortem examination revealed no evidence of active infection around the graft.
Although the possibility of low grade prosthetic infection is not entirely excluded, the autopsy findings rather indicate that mechanical factors following postoperative adhesion between the duodenumand aorta maycontribute to fistula formation. The etiologic relationship of the preceding lung emphysema to the outbreak of aortoduodenal fistula is unclear in this case, but the clinical course findings that intestinal bleeding occurred after respiratory symptoms had subsided suggests that both are not very closely related. Clinically, aortoenteric fistula usually manifests with catastrophic gastrointestinal hemorrhage, leading to a sudden death unless surgical treatment is successfully made. Not so severe and repeated bleeding episodes often precede massive hemorrhage presumably because of a transient sealing offistula by thrombosis (1, 2). But the duration is usually from days to weeks, and it rarely extends as long as 6 months, as in the present case. The small size of the fistula and the histological Internal Medicine Vol. 37, No. 1 (January 1998) repair by chronic inflammation appeared to explain the milder and prolonged clinical course as well as the diagnostic difficulty.
Gastrointestinal
bleeding occasionally meets difficulty in diagnosis (3, 4). Causes of obscure bleeding include neoplasms of the small bowel, vascular anomalies, and aortoenteric fistula. As for the diagnosis of aortoenteric fistula, aortographic visualization of fistula formation is not helpful unless the fistula is large enough and bleeding is active. Computedtomography can demonstrate findings suggestive of the disease, such as pseudoaneurysmformation and perigraft ectopic gas collection (5, 6) . Our case showed none of those signs. Small bowel enteroscopy is reported to be an effective tool in the evaluation of patients with chronic gastrointestinal bleeding of obscure origin (7), and is helpful for the diagnosis of aortoenteric fistula (8) (9) (10) . Findings suggestive of the diagnosis include apulsating extraluminal mass, ulceration, and active bleeding. Recognition of the graft through the intestinal wall is diagnostic. Unlike these typical findings, our case presented only a small erosion. Even with such a slight finding, aortoenteric fistula should be considered in any patient with gastrointestinal bleeding who has previously undergone aortic reconstructive surgery.
